The ribulose-P2 pool was 50 to 60% higher in cells treated with TRIA that were assayed for photosynthetic CO2 assimilation at high-and low-C02. TRIA also increased ribulose-P2 levels in the absence of CO2 in the light with atmospheres of N2 or N2 with 21% 02-CO2 (5%). Some of the changes in photosynthetic CO2 assimilation by Chylamydomonas cells that possess this Q pump, with respect to cells that do not, are: (a) the rate of photosynthetic CO2 assimilation is insensitive to 02; (b) the apparent Km (C02) for photosynthesis is substantially decreased; and (c) glycolate excretion during photosynthesis at low-CO2 does not occur (1, 3, 14, 22) . These changes contribute to an increase in photosynthetic CO2 efficiency at low levels of external CQ by algae cells cultured at low-CO2 compared to cells cultured at high CO2. We find that TRIA-treated Chlamydomonas cells grown at high-C02, exhibit some properties that could be interpreted as effecting the CQ accumulation mechanism (10). Other researchers have also reported that TRIA treatment reduced the 02 inhibition of photosynthetic CO2 assimilation in Chlamydomonas cells (7). The objective of this research was to investigate the TRIA stimulation of CO2 fixation by Chlamydomonas grown at high-CO2 and the possibility that the Q accumulation system was affected.
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MATERIAIS AND METHODS
In the accompanying paper (10) , it was demonstrated that TRIA3 stimulated photosynthetic CO2 fixation 20 to 100% in Chlamydomonas cells cultured at 5% CO2. This distribution of '4C label among the products ofphotosynthetic CO2 fixation and excreted glycolate were not significantly affected by TRIA. Increased photosynthetic CO2 fixation occurred within 1 h after treatment with TRIA and persisted for 3 d. Transfer of cells cultured at 5% C02, that had responded to TRIA, to low-CO2 (air) resulted in a loss of the TRIA stimulation. Control and TRIA-treated cells responded similarly to changes in external pH, but the largest effect of TRIA on photosynthetic CO2 assimilation occurred from pH 5 to 7. Several species of algae, including Chlamydomonas, possess a mechanism for concentrating CQ within the cells when they are cultured at ambient levels ofCO2 (1, 3, 6, 8, 17) . This mechanism does not exist in the same species of cells when cultured at high Algae Culture and Treatment. Chlamydomonas reinhardtii Dangeard (-) strain (N. 90) were cultured, treated with TRIA, and photosynthetic CO2 assimilation assayed as described in the accompanying paper. Chl was determined spectrophotometrically and glycolate excretion by the Calkins assay as described in (23). Chlamydomonas cells were harvested by centrifugation and washed twice with cold (4C) 50 mm Bicine-KOH ( (14) . There was no effect of TRIA on the compensation point of Chlamydomonas cells grown on high-CO2 (Table I) (3) . Kinetic analysis of control and TRIA-treated high-CO2 grown Chlamydomonas cells showed that the increase in photosynthetic CO2 assimilation by TRIA-treated cells was due to an increase in the whole cell Vm,a (Fig. 1) . There was no change in the apparent Km (C02) with TRIA treatment. This result is also consistent with the hypothesis that TRIA treatment does not affect the internal level of C in Chlamydomonas, i.e. the QC pump.
In Vivo and in Vitro Ribulose-P2 Carboxylase Activity. Threed-old control and TRIA-treated Chlamydomonas cells were ruptured and nbulose-P2 carboxylase assayed before and after activation with CO2 and MgCl2. The ribulose-P2 carboxylase activity from TRIA-treated cells before activation was approximately twice that from the control cells (Table II) control and TRIA-treated cells (Fig. 2) . Total ribulose-P2 carboxylase activity increased linearly with increasing levels of the extract from TRIA-treated cells. This indicates that a negative or positive effector ofribulose-P2 carboxylase activity does not exist in the cell extracts from control or TRIA-treated Chiamydomonas cells, respectively. TRIA at several concentrations did not affect the carboxylase activity ofribulose-P2-carboxylase activity in extracts from Chiamydomonas cells or purified from spinach leaves (Table III) . When ribulose-P2 carboxylase is activated at less than saturating levels of C02, the total activity measured is sensitive to the presence of compounds that can influence the activation state of the enzyme (12) . Addition of TRIA did not influence the in vitro activity of ribulose-P2 carboxylase in extracts from Chlamydomonas cells or as purified from spinach leaves, when partially activated with 1 mM KH4CO3 or fully activated with 10 mm KHCO3 (Table III) (Table IV) . However, there was an increase in the specific activity of ribulose-P2 carboxylase from the TRIA treatment. This increase in specific activity was substantial (40%), but it might not entirely account for a maximum 100% increase in photosynthetic CO2 assimilation by TRIA treatment as observed with intact Chlamydomonas cells (Fig. 1) . The ribulose-P2 carboxylase specific activities for control and TRIA-treated cells compare favorably with a previously reported value for C. reinhardtii cells (19) . Ribulose-P2 Levels. Chlamydomonas cells cultured at 5% CO2 could be limited with respect to photosynthetic CO2 assimilation by the concentration of ribulose-P2 (5). The levels of ribulose-P2 in TRIA-treated Chiamydomonas cells assimilating CO2 at saturating levels (10 mM KHCO3, pH 7.5) were 53 to 56% higher than in control cells (Table V) . The levels of ribulose-P2 in both treatments were similar to the active site concentration of ribulose-P2 carboxylase (Tables IV and V) .
Ribulose-P2 levels would not be expected to be as limiting on the rate of photosynthetic CO2 assimilation, at less than saturating levels of CO2 and high light intensities since CO2 becomes the limiting factor. The increase in photosynthetic CO2 assimilation by TRIA-treated Chlamydomonas cells at less than saturating levels ofCO2 (Fig. 1) could be a result of increased specific activity ofribulose-P2 carboxylase (Table IV) . However, ribulose-P2 levels in TRIA-treated Chlamydomonas cells with limiting CO2 were also 50% higher than in control cells with or without 1 mm KHCO3 (Fig. 3) . Since the levels of ribulose-P2 that were determined before addition of KHCO3 were from cells under a N2 atmosphere and high light intensity, these levels may reflect the pool of phosphorylated metabolites in the chloroplast available for ribulose-P2 synthesis. The increase in ribulose-P2 with TRIA treatment was maintained under steady-state carboxylation conditions, after the addition of limiting 1 mm KHC03. Therefore, the ribulose-P regeneration rate may also be affected. This possibility was examined in a similar experiment without the addition of KHCO3, in which ribulose-P2 levels were again higher in TRIA-treated Chlamydomonas cells (Fig. 4) alkyl sulfate as control. After 3 d of growth, harvested cells were suspended in 50 mm Hepes-KOH (pH 7.5) buffer and aerated for 15 min with N2 (50 ml/min) in the light (1000 Umol/s. iM2) prior to the initiation of the experiment. At zero time and at 1-or 2-min intervals, samples were removed for determination of ribulose-P2 (*) levels. Three min after zero time, 1 mM KHCO3 was added and the N2 gassing stopped. Ph'otosynthetic CO2 assimilation (0) by another portion was determined with 1 mm KH'4CO3 under identical conditions beginning with the addition of KH"CO3. The F-ratio for the effect of TRIA on RuBP levels is significant at the 1% level. The F-ratio for the interaction of TRIA with linear time for '4CO2 fixation is significant at the 1% level. Each observation is the mean of two experiments with duplicate determinations.
oxygenase (21) (22) (23) ). This probably reflects an inability to metabolize glycolate fast enough, because of inadequate glycolate dehydrogenase activity (20, 21) . Thus, glycolate formation and excretion reflects a loss of photosynthetic carbon metabolites from Chiamydomonas chloroplasts. After ribulose-P2 accumulation in a N2 atmosphere for 15 min, the addition of 21% 02 as CO2 free air (Fig. 4) Figure 4 with the same cells, in duplicate tests with 10 mm KHCO3, average CO2 fixation was increased by TRIA to 96.1 from 60.5 JUmol C02/mg Chl * h in the control.
DISCUSSION
In the preceding paper (10) , evidence was presented that the addition of a small amount (10-1000 ug/L) of TRIA to the culture media promotes a long-lasting stimulation of photosynthetic CO2 fixation and growth of Chlamydomonas cells cultured with 5% CO2. This stimulation persisted through many cell divisions. The purpose of this investigation has been to evaluate how TRIA could promote algal growth, and a mechanism for increasing photosynthetic CO2 fixation, even with limiting CO2. (18) .
